We aimed at verifying whether the hemispheric specialisation for categorical/coordinate spatial judgements also applies to the spatial imagery domain by the use of whole-brain fMRI. In a block-design experiment we used the "coordinate" mental clock test, contrasting it with a "categorical" task applied to the same clock stimuli; as a control task we used a syllable counting task requiring a verbal-phonological judgement on the same material of the two imagery tasks. Our results showed that categorical and coordinate spatial judgements on imagined stimuli rely on the activation of a set of cortical areas, centred upon the superior parietal lobule (SPL) bilaterally. These regions, together with other parietal and prefrontal areas, showed a pattern of relative lateralization, with the left hemisphere being mainly activated during the categorical task and the right in the coordinate task. These data confirm the strong involvement of the SPL in spatial processing. Moreover, our findings suggest that different interconnected neural networks are activated to comply with specific test requirements, giving rise to functional imaging patterns compatible with psychological theories on hemispheric specialization.
Introduction
The brain can compute spatial relationships between the observer and the surrounding objects to allow precise and quick decisions and actions. Current theoretical models of spatial processing foresee that two different kinds of spatial encoding proceed in parallel. The former is able to encode discrete (categorical) spatial relations, those easily described by verbal locatives (e.g. one object is on the left/right or above/below with respect to another); the latter encodes metric (coordinate) spatial relations, that is represents precise, quantitative aspects of the spatial relationships [16] . Both cerebral hemispheres participate in spatial processing of visual input, but each seems to be specialised in a particular kind of spatial processing. The left hemisphere would be relatively faster than the right at encoding "categorical" spatial relations, while the right hemisphere would be superior at encoding metric (coordinate) spatial relations [4, 16] . This hypothesis has received support from many tachistoscopic studies with divided visual field tasks on normal subjects [22] , although the matter is still open to debate and several factors may affect lateralization results [5, 25, 33] . It has been suggested that the categorical/coordinate dichotomy may apply also to the visual imagery domain [17] . Michimata [20] demonstrated a significant right hemisphere advantage in a coordinate task both in visual perception and imagery (to judge whether the long and short hands of a clock formed an angle smaller or larger than 60 • at a given time), and a non-significant left hemisphere advantage in a categorical task in both modalities (to indicate whether the long and short hands of a clock were above or below the horizontal midline of the dial at a given time). The analysis of single subjects' reaction times showed some inconsistencies, but on a group basis Michimata's findings suggested a correspondence between cognitive processes involved in visual 0028-3932/02/$ -see front matter © 2002 Elsevier Science Ltd. All rights reserved. PII: S 0 0 2 8 -3 9 3 2 ( 0 2 ) 0 0 0 2 1 -0
